Background: Developing countries in general and Ethiopia in particular are affected by a growing problem of food insecurity. Millions of individuals and households especially the rural poor are the main victims of the problem. The government of Ethiopia together with other development partners launched the Productive Safety Net Program (PSNP) in 2005 to help chronically food-insecure households. This study discusses the role of PSNP on the improvement in consumption needs and asset base of the households, effect on community development and determinants of food insecurity level of beneficiaries.
Background
Achieving food security is a significant and growing challenge in developing countries. People's health and education, their ability to work, human right and equality are impaired by the problem of food insecurity. Women and girls are the most susceptible to the impacts of food insecurity due to their low access and control over resources [1] .
Chronic food insecurity is one of the defining features of poverty in Ethiopia. Those individuals and households whose livelihood are heavily dependent on subsistence agriculture are highly affected by the problem [2] . Combinations of factors have resulted in serious and growing problems of food insecurity in the country. These problems can be classified under environmental, socioeconomic and technology-related problems [3] .
The Productive Safety Net is a program initiated by different development partners like World Bank (WB) and other organizations in response to the problem of food insecurity. The government of Ethiopia launched the program in 2005 with the goal of helping chronically food-insecure households to withstand with stresses and shocks, accumulate and create an asset and to make them food self-sufficient. PSNP transfers food, cash or both based on need and season either through direct support or public work activities. The Program also provides credit and technical support to households based on tailored business plans. Beyond the immediate beneficiaries of the program, the PSN has a multiplier development effect through the participation of able-bodied individuals in different development activities, such as land and water resources rehabilitation and developing community infrastructures, including rural road, schools and clinics [4] .
A total of 495,995 households were graduated from PSNP between 2008 and 2012. This indicates that it is bringing a considerable number of poor households out of poverty [4] . In 2008, 252,239 individuals were beneficiaries of the PSNP in Bale Zone. These beneficiaries were from the 13 Woredas of the Zone, and the level of food insecurity was severe in pastoral communities. Therefore, the proportion of program beneficiaries from the pastoral communities were high.
Therefore, it is ideal to investigate the contribution of PSNP on food security of the rural households in Bale Zone, Southeast Ethiopia. It would contribute to the adding insights of the issue and draw some pertinent policy ideas through which the contribution of the program can be maximized.
Review of conceptual and empirical literature
The concept of food security was coined following the first World Food Conference in 1974 in Rome. Ever since its definition has been considerably changing and recently reached more than 250. The recently coined and the relatively comprehensive one is put as 'all people, at all times, have physical and economic access to safe and nutritious food to meet their dietary needs and food preferences for an active, and healthy life' [6] .
Sufficiency, access, security and time are the four core issues in the definition of food insecurity. Sufficiency of food involves the calories needed for an active and healthy life, while access refers to entitlement to produce, purchase or exchange food or receive it as a gift. Security is the balance between vulnerability, risk, and insurance. Time refers to the temporal situation of food insecurity whereby food insecurity can be either chronic/permanent or temporal/transitory [7] .
There are three main concerns and subsequent theoretical shifts on food security. The first shift is from 'global and national' concern to 'household and individual' . The second shift has been from 'food first' to 'livelihood first' approach. The third shift is from 'objective measurements' to 'people's perception' [7] .
The last half a century has brought about significant improvements in aggregate food security and diversity of food. However, many people, particularly in developing countries, have not been able to be benefited from these improvements. In 2013, there were an estimated 842 million people (12% of the world population) who were unable to meet their dietary energy requirements necessary to live an active and healthy life. Around one in eight people on our planet are likely to have suffered from chronic food insecurity [7] . Of the 842 million food-insecure people in 2013, 827 million or 98.2% of the people are living in developing countries, with the highest number of undernourished people coming from Southern Asia, followed by Sub-Saharan Africa and Eastern Asia [8] .
Food insecurity in Ethiopia is normally understood in terms of recurrent food crises and famines, and responses to food insecurity have conventionally been dominated by emergency food-based interventions. Since 1998, the numbers of food-aid beneficiaries in Ethiopia have fluctuated between 5 and 14 million every year [9] . Poverty and food insecurity are two different concepts, with their correlation varying significantly among countries, depending on the specific national context. However, in the case of Ethiopia, the overlap of the two concepts is greater than in other countries [10] . Statistics on national poverty trends in Ethiopia indicate that there has been a substantial reduction in poverty over the last 15-20 years [5] . Human Development Index (HDI) increased from 0.275 in 2000 to 0.396 in 2012, although it is still ranked among those countries with the lowest HDI throughout the world [5] .
The results from the household consumption and expenditure surveys (HCE) conducted in the country in 1995/1996, 1999/2000, 2004/2005 and 2010/2011 showed that the proportion of people living below the nationally defined poverty line (i.e., headcount index) has decreased from 47.5 to 30.4% in rural areas and from 33. The causes of food insecurity are many and varied. It includes a low rate of agricultural production, low access to food, the limited capacity of infrastructures and local markets, HIV/AIDS, investment power, finance gap, poor health, shortage of water and poor sanitation, environmental degradation, climate change and natural disasters, conflict and persecution.
In order to deal with the problem of food insecurity, governments in developing countries have implemented various social protection instruments with three functions in common: (1) to maintain the basic level of consumption, (2) to facilitate investments in human capital and other productive assets and (3) to strengthen the capacity of those in poverty. The Productive Safety Net Program (PSNP) was launched by the government of Ethiopia, with donor support, in January 2005. Recognizing that a large component of this food insecurity is 'chronic' rather than 'transitory' and that decades of food aid have had no discernible impact on reducing rural poverty and vulnerability, the PSNP represents an innovative attempt to tackle chronic food insecurity and break Ethiopia's dependence on food aid [11] .
The Productive Safety Net Program (PSNP) is targeted toward households that are both food insecure and poor. In Ethiopia, as in many other African countries, there is a pressing need to improve household food security. An emerging consensus suggests that this is most easily accomplished through two development strategies with two complementary dimensions: investments that facilitate income generation and asset accumulation (infrastructure development, improved technologies for agriculture, etc.), and interventions that protect the poorest from hunger, prevent asset depletion and provide a platform on which the growth interventions can take place. Food aid targeting in Ethiopia has a long history of relying on community-based targeting systems, which have been seen as effective. The PSNP adopted this system while further refining the targeting criteria to capture chronic food insecurity-defined as a 3-month food gap or more and receiving food aid for three consecutive years [12] .
Chronic food insecurity at the Woreda and household level is a defining feature of the eligibility criteria for PSNP participation. The household must have faced continuous food shortages (usually 3 months of food gap or more) in the last 3 years and received food assistance. The other criteria are households that suddenly become more vulnerable as a result of a severe loss of assets and are unable to support themselves and households without family support and other means of social protection and support [11] .
The PSNP uses a mix of geographic and communitybased targeting to identify chronically food-insecure households in chronically food-insecure Woredas. After determining PSNP eligibility based on these criteria, households are assigned to public works or direct support: Eligible households with able-bodied adults receive transfers for their participation in public works projects, while those households that cannot provide labor or other means of support receive unconditional transfers. Most beneficiary households participate in public works (90% of all PSNP transfers); a much smaller proportion receives direct support [13] . Public work participants received 6 months of food and cash transfer, while direct support beneficiaries received 12 months of unconditional transfer [12] .
Methodology: sampling strategy, data collection and analysis
The study was conducted in Bale Zone, Southeast Ethiopia. Three sample Woredas have been selected from the three agro-ecology classifications into relative dega, 1 
weina-dega
2 and kolla. 3 Again each Woreda was classified into relative dega, weina-dega and kolla to pick a single kebele from each agro-ecology zone of the Woreda. Both Woredas and kebeles have been selected using a lottery method of simple random sampling. Kothari's (1990) formula (with 0.5 estimated proportions of respondents, 95% confidence interval and 0.05 margin of error) was used with the following formula:
where n 0 = sample size, P = estimated proportion of respondents: 0.5, Z = the number of standard error corresponding to 95% CI which is 1.96. e = margin of error: 0.05 margin of error was selected.
Therefore, using infinite population sample size determination formula the total numbers of samples included in the study were = 384.
Using finite population sample size determination formula:
With the assumption of 10% non-response rate, 39 respondents were added to the calculation of 381*0.01. Therefore, the true sample size was 381 + 39 = 420. 1 Highland climate. 2 Midland climate. 3 Lowland climate.
Survey households were selected in each kebele using the lottery method. The sampling frame of beneficiaries of PSNP was obtained from the program coordinator on each kebele. A total number of samples taken from each kebele of selected Woredas were allocated proportionally to the total number of PSNP beneficiary households of the Kebele. The distribution of sample households in the Woredas and kebeles is presented in Table 1 .
The study employed various data collection techniques, namely household surveys, key informant interviews, direct observations and focus group discussions. A structured interview was conducted based on the questionnaire designed and key informant interview guide with elders, Administrator of the Zone and the three selected Woredas, Development Agents of the selected kebeles in each Woreda and coordinator of the Zone and Woredas PSNP.
The results were analyzed using both descriptive such as percentage and mean and inferential (paired t test and logistic regression). For the purpose of logistic regression, food security level of beneficiaries was taken as the dependent variable. Age of the household head, family size, education level, marital status, ethnicity, religion, occupation, and availability of unproductive labor force, number of oxen, the size of the farmland, irrigable land, perennial river water, number of livestock, market access, and use of modern agricultural input (seed, fertilizer, pesticide and herbicide) and occurrence of shocks during the last 5 years were independent variables included in the study. It can also goes in line with the variables hypothesized and indicated in the conceptual frame work developed by authors (Fig. 1) . Total number of sampled households taken from the Zone: 420
Results and discussion

Demographic and socioeconomic characteristics of sample households
From the total sample households, female-headed households covered about 19%. Of which 22% were from Goro, 16% from Gololcha and 19.6% from Saweyna Woredas. The remaining 81% were male-headed households.
Of which 78% were from Goro, 84% from Gololcha and 80.4% were from Saweyna ( Table 2) . With respect to educational background of respondents, 62.5% do not read and write, 30% achieved primary first cycle, 5.5% achieved primary second cycle and 0.7% achieved high school education. The ethnic background of households was Oromo. About 22% of the household head were not productive as a result of old age (67%) and disability (25%). The mean age of the respondents was 44.04 with a standard deviation of 12.982 and the maximum and minimum value being 22 and 90 years of age, respectively. Additionally, respondents had productive family members ranging from 1 to 12 with a mean and standard deviation of 2.48 and 1.543, respectively (Table 3) .
Respondents have an average family size of 7.17 (approximated to eight). The minimum value for the family size of the household was 1 and the maximum one is 21 (very large family size) ( Table 4) .
The agricultural practices of Bale Zone are constrained by various factors. Among these erosions, the occurrence of pests, low fertility, salinity and sandiness of the soil, frost, and water logging are some of them. However, the distributions of these agricultural constraints vary across agro-climatic zones [14] . Moreover, the ecological variation of the study area can be observed from the spatial map of the study area (Fig. 2) . (Table 5) .
Taking into account the overall livelihood effect of PSNP, majority (44.4%) of respondents stated that the livelihood situations of the household are a little bit better after they became a beneficiary of the program ( Table 7) . The program also provided a better change for 20.3% of the households. Therefore, majority of the respondents (64.7%) claim that their living standard was improved. However, 26.4% of respondents stated that their living standard has been deteriorated further while they are the beneficiaries of the program. But no evidence was found both from the primary or secondary data that realized and supported the negative impact of the PSNP (Table 6 ).
As depicted in Table 7 above, most of the respondents of the study confirmed that the agricultural sector in the study area has been constrained by multiple factors such as occurrence of pests, low fertility and sandiness of the soil, frost, water logging and salinity of the soil are all problems that affect agricultural productivity. However, the distributions of these agricultural constraints vary across agro-climatic zones. sufficiency of food, access, security and time. Access refers to entitlement to produce, purchase or exchange food or receive it as a gift [7] . Therefore, PSNP provided beneficiaries the chance to buy food items through the provision of cash, even if they were unable to produce. The program also increased the food entitlement of recipient households with a direct provision of a food item (Table 9 ). PSNP provided beneficiaries the chance of using agricultural technologies such as fertilizer, improved seed, pesticide and herbicide. It is reported that the use of agricultural technologies has increased after households become beneficiaries of the program (Table 8) .
Great majorities of respondents (88.6%) replied that the program has brought improvement in the expenditure of food expenses. Food security has four dimensions:
Qualitative results showed that the program was playing a key role in meeting the immediate food requirements of beneficiaries through cash and food transfer. However, the long-term livelihood improvement effect of the program was less. This was similar to the finding of Daniel et al. [2] , stating that beneficiaries of the PSNP did not experience faster asset growth as a result of the program. In addition, the program increased the feeling of dependency syndrome among the beneficiaries.
One among the principles of PSNP transfer was cash first principle. Cash should be the primary form of transfer when possible. This expenditure of cash in the local markets assists the stimulation and move away from food aid. Food transfers are provided at times and places when food is not available in the market, or where market prices for food are very high. This protects PSNP clients from food shortages and asset depletion [7] . Likewise, total households in Goro and 86.8% in Gololcha Woreda received cash transfer, while in Saweyna Wereda, where the availability of food in the market is limited, households have received both food and cash transfers (Table 10 ).
Asset building role of PSNP
Cattle rearing practice is one of the asset and prestige building mechanisms in the pastoral and agro-pastoral community in the Woredas under consideration. However, in the time of rain failure and occurrence of food shortage, depending on the seriousness of the problem people either sell from small ruminants to larger livestock or directly use the animals for immediate consumption. Moreover, when transfer schemes like PSNP and some other direct transfer programs are in place at the time of food gaps, the households will not be forced to sell their livestock, which in turn prevent asset depletion and enable people to retain in their locality.
According to one of the members of group discussants in Saweyna district, PSNP had shown the relief effect and absence of loss in livestock during crop failure.
The maximum value, mean and standard deviation of the estimated value of livestock before and after the program have shown a great difference. The estimated maximum value of livestock before the program was 83,400, while it has increased to 157,100 after households become the beneficiary of PSNP. The mean of two values has been increased from 6052.5065 to 15,859.2947 birr. The standard deviation has also shown increment from 7767.20564 to 16,472.58395. However, the minimum value remained constant, 0.00. Zero value of the estimated value of livestock, both before and after the program, means there are individuals that do not have livestock at all and uses the benefit that they obtain from the program solely for consumption (Table 11) .
The paired t test result showed that there was a 9729.68ETB difference in the mean of the estimated value of livestock before and after the PSNP. This difference was supported by the hypothetical analysis with a p value of 0.0000; this result shows there was a significant difference in the estimated total value of livestock before and after PSNP in Bale Zone (Table 12 ). Some farmers participating in cash transfer from PSNP also engaged in a poultry farm and significantly improved their household income. 
Community development role of PSNP
PSNP was helping the local development in two ways. First, the program allocated a certain proportion of its budget for the construction of local infrastructures. Second, households that have able-bodied adult labor engage in public works and receive transfers for 6 months of the year. Public works focus on integrated communitybased watershed development activities such as soil and water conservation measures, rangeland management (in pastoral areas) and development of community assets such as roads, water infrastructure, schools and clinics. These works contribute to improved livelihoods (through increased availability of natural resources, including water and cultivatable land, soil fertility, increased agricultural production and improved market access), strengthened disaster risk management and climate resilience, and nutrition [12] . As per the principle of PSNP, food for work beneficiary households performed different community development activities such as road construction, natural resource conservation and afforestation, ground water (locally known as haroo), soil conservation through soil and stone bund, and check dam. Rangeland management through area closure in Saweyna Wereda (pastoralist area) was also performed. In a similar practice, the PSNP beneficiaries of the study Woredas particularly the public work participants with the guidance of the Kebele administration and development agents highly involved in different infrastructural development activities of their identified priority activities in their respective areas. These all community-based infrastructures were helping the livelihood of the community.
According to the information obtained from key informants at Goro and Saweyna Woredas, under the public work activities/interventions like area closure, construction of dry season feeder roads, small-scale irrigation, gabion (a wire mesh structure filled with stone or earth material to protect soil erosion), soil band, stone band, soil dams, borehole, ponds, construction of schools, farmers training centers, water shade management were performed based on the priority set by the public and approval of Woreda task force.
Determinants of food security level of beneficiaries
From proposed variables as determinants of being graduated from PSNP, only three variables (age of household head, education of household head and occurrence of shock within 5 years in the household) were selected for final fullmodel logistic regression using a p value ≥0.25 (Table 13) .
From the final logistic regression model, the selected variables, the age of household head, education of household head and occurrence of shock within 5 years in the household were significant determinants for graduation status with a p value of less than 0.05 (Table 13) .
As the age of household heads increases by 1 year, the graduation status of the households will increase by 3% with a p value of 0.002. Households whose head were educated were 64% more likely to be graduated from the program. Those households with no experience of shock within the five consecutive years were 3.09 times more likely to be graduated (Table 13) .
Challenges of PSNP implementation
According to Goro Wereda key informant experts, the management of development projects constructed through public works was weak because less attention is given to the members of the community for which the infrastructure is constructed on their farm plots and area closures were not protected from damages caused by animals. In addition, the communities focused on activities that generate immediate benefit. Activities performed by the beneficiaries did not have a clear-cut standard and it resulted in the development of lowerquality infrastructures. Moreover, they were obstructed by lack of monitoring and unsustainable management. Free grazing and lack of cut-and-carry systems were also the main problems that affect the conservation processes of natural resources and endangered the newly planted trees. It is recognized that small transfers of cash or food are more likely to be consumed than investing, while the assets constructed by the public works activities will contribute to an improved enabling environment (feeder roads will stimulate trade and integrate fragmented markets, for example) rather than directly generating additional income. One of the beneficiary respondents from Goro district argued that the level of payment was perceived by the beneficiary as low: Key informants of Gololcha Wereda confirmed that the main and important objective of PSNP is achieving the graduations of chronically food-insecure households through participation in public work if he/she has an estimated asset of 18,000 Birr either in cash or in kind. On the other hand, during the period of graduation households who have accumulated asset level of more than the minimum threshold, 18,000 birr may continue being the beneficiary of the program. Besides, households who do not have the minimum level of an asset for graduation (estimated 18,000 birr) will be graduated for political purpose what is called 'political graduation' (KII 2016) .
Similarly, the Saweyna Woreda PSNP coordinator has pointed out that there was a false inclusion and exclusion of beneficiaries, asserting '…PSNP was helping section of the community that is affected by the high level of food insecurity. Initially, the program beneficiaries were recruited by the community themselves, Kebele administrators and Woreda task force. However, better off individuals were found to be wrongly included, particularly in pastoral areas and individuals affected worst by food insecurity may wrongly be excluded. Corrupted officials, clan politics and quota allocation (for both inclusion and graduation) of program beneficiaries were the main cause for wrong inclusion and exclusion. ' 
Ho: mean(diff ) = 0 Degrees of freedom = 420
Ha: mean(diff ) < 0 Ha: mean(diff ) ! = 0 Ha: mean(diff ) > 0 Pr(T < t) = 1.0000 Pr(|T| > |t|) = 0.0000 Pr(T > t) = 0.0000 The primacy of transfer was also challenged by a lack of necessary logistics for the program such as transportation and lack of coordination among the concerned bodies, natural resource degradation, and erratic rainfall, water stress, especially in pastoral Woredas, erosion, and population growth (KII 2016). Rainfall variability was also one among the many problems. The lowland areas were affected by the seasonal variability of rainfall and water shortage, while the highland areas such as Gololcha were affected by erosion and high rainfall during the harvesting time, lack of development agents in remote areas and low participation of the beneficiaries in offfarm activities (Table 14) .
The participation of households in rural non-farm economic activities was very limited. Only 4.5% of respondents had household members engaged in activities other than crop production and animal rearing (Table 14) . These small proportions of rural non-farm economic activity participants were engaged in activities like the petty trade. The main reason for meager income for the household from the non-agricultural activities were a lack of start-up capital, lack of the option of understanding for sectors that households can engage in beside agriculture and low skill of the household.
Conclusion
In this study, the effect of the Productive Safety Net Program (PSNP) on food security of the beneficiary households has been explored. PSNP was helping the local development in two ways. First, the program allocated a certain proportion of its budget for the construction of local infrastructures. Second, able-bodied beneficiaries contribute their labor for the construction of these infrastructures. Through the provision of cash, food or both, PSNP was helping households to fulfill the consumption needs of the households. The program increased the number of dining times and the amount of meal and food at each dining time. The program has also increased the food expenditure and level of consumption. By keeping the minimum level and smoothing consumption, PSNP has improved the food security status of the beneficiary households.
The participation of beneficiary households in public work activities such as soil and water conservation measures, rangeland management (in pastoral areas) and development of community infrastructures such as roads, water infrastructures, schools and clinics contributed to the improvement in livelihoods through the increasing availability of natural resources, increasing agricultural production and improved market access, strengthened disaster and risk management and climate resilience. These all community-based infrastructures were helping in improving the livelihood of the community.
Wrong targeting (wrong inclusion and exclusion of beneficiaries), poor conservation, monitoring and sustainable management of locally constructed infrastructures, lack of awareness of local people, low level of cooperation of concerned officials, absence of man power in remote areas are among the challenges. Furthermore, soil bunds constructed in the farm land of the farmers were not given due to attention by the farmer themselves. Free grazing and lack of cut-and-carry systems were also the main problems that affect the conservation processes of natural resources and endangered the newly planted trees.
From among the many variables as determinants of food insecurity (for beneficiary households being graduated or not), age of household head, education level of household head and occurrence of shock within 5 years were found significant with p value of less than 0.05. As the age of household heads increases by 1 year, the graduation status of the household will increase by 3% with a p value = 0.002. Households whose heads educated were 64% more likely to be graduated from the program. Those households with no experience of shock within the five consecutive years were 3.09 times more likely to be graduated.
The study also revealed that small proportions of beneficiaries were participating in rural non-farm economic activities. The participation of households in no-farm economic activities was hindered by lack of start-up capital and low understanding of options.
Recommendations
The following has been suggested as a means of improving the effectiveness of the PSNP in reducing the problem of food insecurity:
• Increase a culture of savings and accumulation of assets in addition to consumption.
• Engagement of beneficiary households in diversified and asset building livelihood strategies (off-farming income generating activities) are very important.
• Care should be taken in targeting and graduating PSNP beneficiaries minimizing wrong inclusion and exclusion.
• The management and monitoring practices of locally constructed community development infrastructures 
